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UNITED STATES PATENT 
2,601,904 
METHOD AND APPAIATUS FOI TIEATING 
CIUDE OIL EMULSIONS.FIOM OIL WELLS 
lnsome V. Erwin, Houston, Tex., assignor to 
Salt Water Control, Inc.( Fort Worth, TEX., a 
corporation of Texas 
Applicttion D.ecember 3, 1946, Seritl NO. OE!3,708 
40C!«im_s. (CI. 1832.70) 
The invention relates to improvement.s in 
mcthod and apparatu_s .for treating crude off 
emulsions £rom oil vells. 
An object of the invention .is to provicle an 
improved compact and efficient arrangement of 
heating, washing, and settling means for the 
purpose Of breaking clown emulsions of crude pe- 
troleum and water, and.to effect the further thor- 
ough separation of the water :and petroleum from 
each other. This .is accomplished in accordance ] 0 
with my invention with a minimum .amount oï 
fuel for heating, a minimum loss of light vapors 
from the oil, a minimum loss of off with the water, 
a minimum carry-.over of water with the off, and 
a minimum requirement :of labor and materials ] 5 
for constructing and assembling the treating SYS- 
rem to be disclosed. 
A further object of the invention is to .provide 
a highly flexible system hat w.i.ll lend-itself 
the changing operation conditions.of an Off pro- 20 
ducing well and 0perate with maximum e.ffi- 
ciency as more and more water is progressively 
produced with the off. General!y, when off wells 
are rst put on production thcy produce little or 
no water; then as the off reseroir is ïur-ther.and 
further exhausted, water cornes in and steadily 
increases in percentage with reference to the off 
until, lïnally, the well is producing nearly all 
water. When if becomes uneconomical to lift all 
this water with what little off is produced, .then 3O 
the well is plugged and-abandoned. When a-well 
flrst starts producing water, this water usually 
cornes combined with the .oil as emulsion. .In 
such operation no free water exists,-and hence 
the dropping out of ïree water prior to heating 35 
the mixture is hot here required. Usually in such 
cases the emulsion is "tight" and the oil requires 
vigorous washing and setling .in ortier-fo break 
this emulsion and remove the comparatively 
small traces of water. The unique adaptability 40 
of my new system to such a problem will be ap- 
parent from the further detailed description of 
the invention. 
Another object of the inention .is-fo provide 
clean, flltered water for sub-surface injection in 45 
a "closed" type injection system if desired, :as 
described in my Patent No. 2,261,100. 
Still another object is to provide a simple, 
workable horizontal type of emulsion treating 
system that possesses the .advantages ordinarily 5O 
common to the conventional vertical type 
emulsion treater, while omitting the objection- 
able features inherent in-such a vertical type, 
thus combining good-:fea-tures attainable only in 
a horizontal type with-th0se.of.the-vetieal .type. 55 
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A futher object of.mY invention is to provide 
an emulsion treatin'g system.that.-operates fully 
under gas or flowing pressure throughout from 
one compartment to the next, and.which may be 
installed either upstream or downstream from the 
off and-gas separator tank as .circumstances re- 
quire. 
Another object is fo provide a continuous flow 
oï fluids under pressure from one compartment 
or wash chamber to-the next, instead of relyi.ng 
upon .the gravitational flow caused by oil-.water 
density differences as inmost conventional sys- 
tms, thus insuring a-thozough and steady means 
of dispersing the emulsion in the hot water wash 
zones,.thereby minimizing the number of washing 
steps and reducing the consumption oï emulsion 
brealdng chemicals. 
A ïurther object is to provide simple, reliable 
means for returning hot-trea-ted out water from 
a 10wer pressured hot zone-back to a higher pres- 
sure upstream free .water knockout zone, thus 
utilizing .the heat 
my vertical type treater as described in my Pat- 
ent No. 2,261,101 the water may gravitate ïrom 
a hot zone to a cold free water knockout zone, 
but in a pressured flow horizontal treater this is 
impossible fo obtain ..without using some source 
of power to more-the hotwater back Upstream 
to.the cold zone. This is one advantage inherent 
in a vertical type treater-which is at.least !ar- 
tially overcome .by my .simple water return ar- 
rangement as will be more fully described herein- 
ater, thus making this important fea-ture .also 
available in a horizontal type system. However, 
if the free water knockout is sufficiently efficient 
in .dropping out most of the water, then .ittle 
advantage is gained in çeturning hot t,eated out 
water to knockout. In this case the simplest 
cheapest hookup is to use a ..diaphrgm dumP 
valve similar to .the one USed .on.the .water out- 
let of the free .water knockout.rather than a-gas 
operated.blow case or dump chamber as will be 
subsequently described. If the.diaphragm dump 
valve is used, thon the hot water from .the lower 
pressured.hot zone joins the water from the cold 
zone after it leaves, the.free water, knockqut going 
o the disposal.pit or well. 
Another object is to provide safe,.esily.acces- 
sible mealls. 
ing, free waterknockout, settling ndfilter-or,ex- 
celsior zones .for .the purpose of inspection :.nd 
cleaning. 
Another object is .to s 0 .a.rrange :the fin.al .off 
sett!ing zone  as -to.pmt gass.paÇsing ih :the 
oil ,to by-pass-.the fllter _se.ct!ön :just s .the off 
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reaches saine, the gas going upward and over 
said filter or settling zone, while the off passes 
through filter or settling zone, undisturbed by the 
gas. This arrangement is tobe desired in case 
the operator does hot choose to use a gas vent 
valve in the hot chamber, or in case the gas vent 
valve fails to function. Also, it is sometimes de- 
sfl'able to let gas go on with off through hot 
wash zones as it helps disperse the off and giÇe 
:oetter contacting of the off with the hot water. 
Another object of the invention is to provide 
for successive treatments of emulsion fiuid under 
varying pressure conditions in separate cham- 
bers, each chamber having an upper gas zone 
above the liquid level, successive gas zones being 
of successively decreasing pressures owing to the 
fact that the fiowing pressure of the fiuid under- 
going treatment diminishes in successive cham- 
bers due to the friction which must be overcome 
by the fluid being treated in passing from cham- 
ber fo chamber through the various restricted 
openings connecting said chambers. 
Another object is the provision of simple 
means, such as a fioat actuated valve, to remove 
gas from the heating zone as if is liberated by 
heat, thereby by-passing this gas around the 
washing and settling zones and" delivering it to 
the clean treated off or to any other place de- 
sired. This avoids turbulent disturbance of the 
oil-water liquids in the final settling zone, add- 
ing greatly fo the settling capacity in a given 
length of rime and a given size space for settling. 
These and other objects and features will be ap- 
parent from the following discussion of the 
vantages offered by this new type of emulsion 
tre ater: 
ADVANTAGES OF VENTION 
(A) Over conventional vertical types 
(1) Being horizontal the improved apparatus 
may be mounted on low supports with much 
lighter and cheaper hoisting equipment than 
required fo support tall vertical vessels on its 
foundations. 
(2) The improved apparatus requires less rime 
and labor to assemble and equip with piping as 
is much more accessible and bas no high pipe 
risers fo be buil and hooked on as do most ver- 
tical units, and accordingly the present type of 
apparatus is much saler for workmen fo assemble 
than is apparatus of the vertical type. 
(3) IQV improved apparatus requires less pip- 
ing for the water ourlet, c!ean off ourlet, un- 
treated fluid inlet, and the gas ourlet. There is 
an actual saving of approximately 100 feet of 
four-inch pipe in risers alone as compared to a 
comparable vertical system. 
(4) Operating under gas or fiowing pressure, 
rather than by gravity, my improved apparatus 
may use smaller diameter piping from one zone 
to the next than would be required in a vertical 
system of equal capacity, thus saving much in 
piping material cost. 
(5) Since the cross-sectional oil-water contact 
area is a chier capacity factor in the functioning 
of a free cold water knockout in any type of treat- 
tug system, the horizontal arrangement offers 
much more area and capacity for a given di- 
ameter vessel than does the vertical type. Thus, 
a 10 foot length of a 6 foot diameter horizontal 
treater hall full of off and hall full of water 
would provide 60 square feet of settling surface. 
A 6 foot vertical vessel wou]d provide 28.27 
square feet of settling surface oniy, no marier 
how deep this zone might be. ttence, in order to 
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achieve 60 square feet of settling surface area in 
a vertical unit one would have to use an 8.75 foot 
diameter vessel which would be considerably 
more expensive both for labor costs and materials 
5 required. Also, the larger the vessel the thicker 
must be ifs walls fo withstand comparable work- 
ing pressures. Thus if is cheaper fo use a hori- 
zontal type treater and simply make if greater 
in length if more settling area is desfl'ed, which 
10 !Ilay be done ai a very nominal material and con- 
struction cost, as compared fo increasing the 
ameter. 
(6) Vessels of different capacity having uni- 
form diameters, such as 6 feet for example, may 
15 be used exclusively, the capacity of a given sys- 
rem being solely governed by its length, thus pro- 
viding uniform baffies, heads, and uniform heat- 
ing element diameters and manways for the vari- 
ous capacities demanded. This greatly simplifies 
20 manufacturing problems, permits standardiza- 
tion, and provides considerable savings in manu- 
facturing costs of the system as contrasted to 
costs where vessels of several different diameters 
must be constructed as the demand for different 
5 capacity units arise. 
(7) The horizontal unit is easier to clean out 
and inspect than the vertical unit, since a man 
can stand on the ground and perform every op- 
eration requh'ed, whereas vertical type units call 
30 for scaffolding or platforms in ortier fo clean out 
elevated sections, resulting in much inconÇen- 
ience, greater cost and decreased safety for 
workmen. 
(8) The horizontal design is an improvement 
35 over the disclosure in my Patent No. 2,261,101 
with respect fo my unique double jacket com- 
bination insulator-heat exchanger. In the ver- 
tical type apparatus it bas proved practicable to 
build the jackets about the portion only above 
40 the heating element, thus fafling to insulate or 
salvage the great amount of heat lost on the waHs 
surrounding the heateï element. In my new 
horizontal form of apparatus it is possible to com- 
pletely surround the walls about the heaing ele- 
45 ment with this double jacket, thereby resulting in 
considerable improvement over the old vertical 
arrangement. 
(9) Most popular vertical type treaters bave 
horizontal sloping baffles-which readiiy become 
50 loaded with corrosive sediments of iron sulfide, 
carbonates of calcium and magnesium, mud and 
sand. This presents a serious problem of clean- 
ing, maintenance and com-osion of the baiïïes. 
These objections are overcome in my unique hori- 
55 zontal treater baffle arrangement, where the 
baffles are nearly vertical and thus do not become 
loaded with sediment. Such sediment as does 
form falls fo the bottom portion of the horizontal 
shell and may be readily and easily cleaned out 
60 through the roomy, easily accessible manways 
and handholes provided for each zone in my im- 
proved horizontal type treating system. The bal- 
lies themselves are very accessible fo scraping 
tools wielded by a man standing on the ground, 
65 while no vertical type treaters can offer such 
vantages. 
(B) General advantages over any type system 
(î) If little free water is being produced with 
70 the off ai the rime an emulsion treater is in- 
stalled, then no free water knockout chamber it 
might possess would function, and accordingly 
there would be idle space and capacity, this con- 
dition continuing possibly for several years be- 
75 fore greater volumes .of-water would be pro- 
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duced. This, of course, would constitute a great 
waste and expense. In my horizontal treater I 
have provided a novel and unique arrangement 
whereby by use of simple valves and piping this 
free water knockout may be bypassed by incom- 
ing fiuids, sending them directly te the heating 
chamber and thén using what was formerly the 
free water knockout chamber as a final settiing 
space for the hot washed off. Thus there would 
be put te good use space which would otherwise 
net te used for months or years. Then when 
more water is produced and a free water knock- 
out is needed and desh-ed, the system may be 
re-arranged te use this space as if was originally 
intended simply by plugging two holes and open- 
ing and closing a few valves. Se far as this in- 
venter knows, no other treating system effets 
this dual usage of the free water knockout space. 
(P.) A ttuiquely located fieat controlled valve 
arrangement in the top portion of the heating 
chamber which is a characteristic feature of my 
invention permits removal of gas prier te the en- 
france of off emulsion into the wash and settling 
sections, which is very advantageous as com- 
pared with conventional types of emulsion treat- 
ers. In cases where littie gas is dissolved in the 
off the gas vent valve would net be required anl, 
hence, may be easily omitted. 
(3) Since my improved system operates with 
fiow pressure frein zone te zone and balïle te 
balïle, smaller holes may be used in the spreaders 
than could be used in conventional gravity fiow 
treating systems because in them undue restric- 
tion te fiow would cause the liquid levels te build 
up and fiood each respective compartment sup- 
plying fiuids te the spreader. My improved sys- 
rem provides more and finer streamlets, resulting 
in more surface contact of the emulsion with 
the hot water, all of which features are direct 
functions of emulsion breaking. If may be read- 
ily seen that zaore intense contacting would 
lessen the needed number of washing compati- 
ments and thereby give a greater capacity for 
a given size washing zone as compared te con- 
ventional gravitational fiow types. My improved 
system a!so permits use of smaller amounts of 
emulsion breaking chemicals than are usually 
required in other types of treating units. 
(4) Since each chaïïaber and balïle section in 
my system has an isolated gas zone bove if, each 
section and zone acts as a cushioned surge a'b- 
sorbet, which, in combination with the restricted 
forced flew through each succeeding sreader, 
provides a smoother and more continuous fiow 
with diminishing pressure frein chamber te 
chambre" through the system as a whole despite 
"heading" or uneven discharge of off wells into 
the system. This smooth even fiow is highly es- 
sential te ecient emulsion breaking and off de- 
hydration esDecially in small, compact systems 
desianed te save expensive construction and ma- 
terials. In all systems with which the inventer 
is acquainted, once the liquids enter the sys- 
rem the entire fiew sheet consists of continuous 
liquids with no gas intervals te absorb uneven 
fiows. Ner would a gravitational type system 
lend itself readily te the absorption of such un- 
evenness in fiow as this has te be offset in other 
systems by building the equipment larger se that 
they can abserb such shocks or "heads." My 
pressured, zone te zone shock absorbed, even flow 
system is believed te be novel. 
(5) The fioat controlled accumulator arrange- 
ment which is a characteristic .feature of the 
present invention permits return of hot treated 
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out .water frein -the hot _zone-:to. upsteam fzee 
water knockout zone, .a-result ..which 'is accom- 
plished by gravitational .flow.in.my .vertical type 
treater as shown in my ..Patent No. ,261,101. 
5 This could-not.be done by..gravitationlmethods 
in any completely horizontal treating system, 
hence a need for a simple powered means .of re- 
turning this water arises, and this is a novel 
and characteristic feature of the present inven- 
10 tion. 
(6) In any type of treating system if .is .highly 
 desh-able that- as littie gas as possible esCape with 
the water discharged from the system. This is 
essential fo good level control, and the loss of the 
1 gas is an economic waste. The retention and 
utilization of the gas isaccomplished in my sys- 
rem by having an adequate degassing cylinder or 
chamber for the water to enter after it leaves the 
level control means, just prior to passing it 
20 through fihe diaphragm dump valve. Gas 
trapped out in this chamber is returned to the 
main chamber supplying the v¢ater by means of 
a pipe, thus maintaining static gas conditions in 
the system as desired. 
2 () Another advantae possessed by the pres 
ent system in common with the systems disclosed 
in my prior patents as represented by 
05 %.6L0 and 254,856, and in.contrast to 
other systems is that all of the water may te fi1- 
0 tered belote leaving the system. This filterin 
operation removes foreign matter that would te 
detrimental to sub-surface disposal of water, and 
removes and saves entrained off .that would 
otherwise te lost with the water. 
 (8) My improved system is a-pressure operat- 
ing system and may te operated ahead-of the 
regularly used lease off anl-gas separator, taking 
out the water and transmitting clean, cooled oil 
and gas fo the separator. Fròm the separater the 
0 oil goes to storage tanks and the gas with itsxich 
gaseline vapors goes fo an extraction gasoline 
plant where all these valuable ends are recev, ered. 
(9) An elongated and comparatielY slender 
heating unit which is characteristic of .my im- 
 proved system insures an equal distribution of 
hat in the heating zone and thorough contact 
of off with the heating element and with the hot 
wash zone. 
The invention will te more readily understood 
G by reference te. the accompanying drawing and 
the followin detailed description in which are 
set forth an illustrative embodiment of the inven- 
tive thought. 
In the drawings: 
 Fig. 1 is a vertical longitudinal section, largely 
diagrammatic in character, of my entire system, 
parts being shown in elevation; 
Fig. 2 is a similar view on a larger scale of the 
heating chamber portion of the system together 
60 with the heat interchanger surrounding the saine, 
and a portion of the adjacent baffiirg chamber 
or zone, and portions of the pipe lines and flow 
control means associated therewith; 
Fig. 3 is a similar view of the baffiing and filter- 
6 ing or settling zones together with portions of 
the adjacent heating and water knockout cham- 
bers or zones and portions of the pipe lines and 
flow control means associated therewith; 
Fig. 4 is a similar view of the water knockout 
70 zone together with a portion of the adjacent fil- 
tering zone and portions of the pipe lines and 
flow controlmeans associated therewith; 
Fig. 5 is a fragmentary detaflview of a portion 
of one of the down pipes and spreaders .employed 
 in- thebaiïling zone; 



9601904 

Fig. 6 is a second or modifled arrangement 
showing portions of the ff]tering and knockout 
zones, and with a hot water discharge comuection 
leading from the ff]tering zone direcily through 
a diaphragm dump valve to a disposal pit or we!l 5 
without passing through the water knockout 
chamber. 
GENERAL C'ONSTPUCTION 
Referring to the drawings in detail, the refer- I0 
ence numeral I{} denotes generally my improved 
treating vessel which is in the form of an elon- 
gated cylinder suitably supported on piers or the 
like 11 and 2 resting upon the ground or other 
surface. 15 
The treater is preferably divided lengthwise 
by means of suitable partitions or plates into 
various treating zones or chambers wherein dif- 
ferent operations are performed. At the right 
end of the treater is a heating chamber or hot 20 
zone A which extends from the right hand end 
of the treater to an inclined partition plate 50 
which separates the heating chamber A from a 
washing and baffling chamber or zone B composed 
of a series of inclined partition plates each hav- 25 
ing an opening near the top through which ex- 
tends one end of a down pipe having a spreader 
at the lower end thereof. 
To the left of the bafiïLug zone B is a ff]tering 
or settling chamber or exce]sior zone C which is 30 
separated from the bafiïing zone by a perforated 
partition plate 3 having teat like projections 
thereon. The other end of the ff]tering or set- 
tling chamber C terminates in a partition plate 
37 which separates the chamber C from a water 35 
knockout chamber or zone D which extends to the 
left end of the treating chamber. 
The primary îunction of the heating chamber 
or zone A is to initially supply heat to the iiuid 
tobe treated and to separate out a portion of the 40 
gas carried therewith. This chamber is prefer- 
ably jacketed ta conserve heat and the jacket nay 
be of the heat exchange type wherein the incom- 
ing fiuid tobe treated is preheated in passing 
through the jacket and hot clean off from which 45 
the water bas been separated is cooled prior toits 
passage from the system. 
The primary function of the baffling chamber 
B is fo break up the emulsion and at least par- 
tially separate the off and water constituents 50 
thereof prior to their passage into the ff]tering 
or settling zone C. 
In the filtering or settling zone C off is flltered 
or sett]ed and from the top of this zone clean 
off is withdrawn, then cooled by heat interchange 55 
with the incoming fluid tobe treated, and then 
withdrawn from the system. The water or brine 
is withdrawn from the lower portion of the .filter- 
ing or settling zone and returned fo the fïee water 
knockout chamber D, or discharged through, a 60 
diaphragm dump valve to a disposal pit or well. 
Luto the free knockout water chamber D the 
emulsion which has preferab]y been preheated by 
means of the preheating jacket surrounding the 
heating chamber Ais discharged, and in this a5 
chamber separation of free water from the emul- 
sion takes place as well as separation of a por- 
tion of the gas contained in the fluid fo be 
treated. An excelsior ff]ter is preferably provided 
at the bottom of the chamber for removal of any 70 
traces of off from the water prior toits discharge 
from the system. However, in some cases this 
iilter material is not required. 
The chamber Ais provided with a heating ele- 
ment 13, herein shown as cornprising a horizontal 75 
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in]et pipe 14 connected by a vertical pipe I to a 
horizontal ourlet pipe 16 leading to a stack or dis- 
charge pipe 17 outside the treating vessel. Heat 
may be supp]ied by means of a suitble humer 
18 adapted fo discharge hot combustion gases in- 
to the horizontal pipe 14 of the heating element, 
the humer being supplied with fuel through pipe 
19 controlled by a valve 2{}. The heating unit 
may be readily removed for c]eaning or fo permit 
access to the interior of the treating vessel, being 
carried by a removable manhole cover or plate 
2 in one end wall of the treater. Such a heat- 
ing unit is shown in my Patent No. 2,495,673, 
dated January 24, 1950. 
The zone occupied by the heating element 
and the space adjacent thereto constitutes the 
heating zone or chamber. This end of the 
treater is prefeïably encased by a double walled 
exchange jacket comprising an outer wall 22 and 
an intermediate wall 23. The wall 23, tagether 
with the wall {} of the treater itself provides a 
preheating jacket 24 for the incoming iiuid en- 
tering through Lulet 2 cornposed of off, gas, emul- 
sion and water from the well or an off gas sepa- 
rator, the proportions of each of these ingredients 
in çhe incoming fluid varying in each individual 
case. n outer jacket  Ïormed by walls 2 and 
23 serpes fo cool the stream of cleaned hot off 
enteïing the outer jacket from below through 
horizontal pipe 2 from stand pipe 2 prior to 
passage from the system through off ourlet pipe 
29. The fiow of off into the outer jacket through 
pipe 2 may be controlled by means of a suitable 
valve . However, this unit may be readily op- 
erated with the internals as shown without hav- 
ing either or both of the jackets, the piping be- 
ing ruade simply fo not include the jackets in 
their course. The jackets function as pre- 
heaters, heat exchanger coolers, and insulators 
for the hot end of the vessel. 
The incoming fluid containing off, gas, emulsion 
and water enters the inner jacket 24 through the 
in]et  under fiowing pressure and passes up and 
around the main vessel shell  where it picks 
up heat normally radiated fo atmosphere from 
the hot vessel, and also absorbs heat from the 
cleaned hot off in outer jacket 2, thereby cool- 
ing if prior to its leaving the system. The pre- 
heated fluid passes out of the inner jacket 
through ccnduit 3 I, passes through opened valve 
32 and pipe $3 (valve 34 being closed) into an in- 
side riser pipe . The iiuid to be treated is dis- 
charged into the free water knockout chamber 
D through opening  (Figs. 3 and 4). The 
chamber D is at the opposite end of the treater 
vessel from the heating zone A and is separated 
from fihe remainder of the vessel by means of the 
vertical partition 37. 
Near the opposite end oï the chamber D from 
the riser pipe 35 through which the preheated 
emulsion enters the chanber is a second riser pipe 
38 which opens a few inches below the top oî the 
chamber D, thus permitting some gas to accumu- 
late in the upper portion 2 of the chamber while 
the excess gas continues with liquids through the 
out!et riser 3S and passes from the chamber. 
Emulsion enters riser .] at point 3, goes 
through pipe 40 and open valve 4! (valve 42 
ing c!csed) to point g3 where it enters an elon- 
gated spreader 4 located in chamber A below the 
heating element 13. The emulsion leaves all 
along the spreader through holes 4 and passes 
upwardly through the hot water in the heating 
zone, contacting heating element 13, then pass- 
ing upwardly and accumulating in the hot upper 
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portion of chamber A. IIere most of the gas is 
liberated due to heating- and accumulates in the 
upper zone 20 of the heating chamber. 
The gas may be removed either by means o a 
lïoat controlled valve 48 out through pipe 47 to 
the clean off line 29 through valve 48, or fo any 
desired place through valve 49, or it may be sent 
on through the system with the off, emulsion and 
water and hot discharged at rhis point at all, 
where only small amounts of gas are present. 
HEATING CHAItBEI A 
The Chamber or hot zone A is formed by the 
end of the main vessel, the main vessel shell 
and the inciined partition 50 located a short dis- 
tance beyond the end of the heating element 3 
and separating the heating zone A from the baf- 
fling zone B. The chamber A remains full of 
liquid under all conditions except for the gas 
zone 20 at the top of the chamber, assuring 
complete immersion of the heating element at all 
times. 
WASHINH AND BAFFLING CHAMBEI B 
Hot off and emuIsion and water leave the upper 
portion of the chamber A and enter a downpipe 
8 ata point 52 near the top of partition 50. This 
fluid passes down pipe 51 to a cross pipe or 
spreader 53 (see Fig. 5), which spreader is per- 
forated with small holes 54. Here the lïuid is 
forced out into a washing and baflling section be- 
tween partition 5 and a second partition plate 
55 in fine streamlets. The fluid washes through 
water upwardly to a point 5 beneath partition 
plate 88 and enters pipe 57. The fiuid moves 
down pipe 57 to spreader pipe 5 similar to cross 
pipe 58 and thence into the next baffie section in 
zone B to repeat the operation carried out in the 
preceding baflle section. The lïuid is then washed 
back up to a point 59 under plate 88 where it 
enters downpipe l and discharges through a 
spreader 2 which is similar to spreader pipes 
88 and 58. The purpose of this intense baflle 
Scrubbing and dispersion is to break down any re- 
maining emulsions into off and water droplets of 
larger size. As many baflle sections as needed 
may be used in the zone B, the unit being de- 
signed fo fit each particular job. " 
Each downpipe , 7 andl bas collars 75 and 
7 and plugs 77 to fCiÂitat cleaning out of the 
down pipes, and exchanging nipples 7 and 79 
to vary the size of the holes 58 for a given 
amount of liquid to be handled, see Fig. 5. 
Each of the individual sections of the baflling 
and washing zone B may be inspected and cleaned 
through handholes 8, 81 aad 82 located at the 
bottom of the chamber B. The. heating chamber 
A may be inspected and cleaned through a man- 
way 8 adjacent manway 0 in the chamber B. 
FILTERING AND SETTLING CHAIVIBEP C 
The oil and emulsion le,ve spreader 8 through 
perforations therein similar to the perforàtions 
in spreaders 4 and 5, and passupward under 
perforated plate 8. Plate 3 has projected teat 
like openings 4 therein. The off largely sepa- 
rated from the water passes through these teat 
like openings 4 and the excess passes through 
a larger pipe opening 85 and is introduced into 
the filtering- or settling or excelsior zone C. In 
some instances no fllter medium is required here, 
only settling of the off. Any gas traveling with 
the off passes up perforated plate 8, following 
thè path of leastresistance, through perfora- 
i0n at top of plate- 88 into gas zone above off 

zone in section C, thus-by=passing off lïlter-set- 
tling zone and hot a-gitating saine. 
To leave the chamber C the lïuid undergoing 
treatment must pass up and acrosS this zone 
5 through the filtering  material -  88- therein 
reach ourlet riser 28. By now it bas been purged 
of all water and is substantially clean off. The 
water passes downwardly through the excelsior 
into a lower zone 
10 Some water ïrom the spreader 62- passes 
through an opening, 88 beneath the spreader plate 
68 and across the lower.portion of zone 2fl8 to the 
entrance to riser PiPe 88, then passes up through 
the pipe 88 and over to the downpipe 7 through 
15 which it passes downwardly and then out at 
to pipe 88, then through check valve 90 and pipe 
91 into the lower portion of s, closed pressure 
chamber 88. Displacement gas under pressure 
from any suitable source enters the upper portion 
0 of the chamber 08 through a valve B4 steadily 
and continuously. 
When the liquid level is low in chamber 98 and 
the lïoat 8 of valve 8is clown, thereby open- 
ing valve 86, the gas from the upper portion of 
25 pressure chamber 08 passes Out through vent 
valve 8 and exit pipe " leading through plate 
87 in the end of chamber 88 into a pipe  inside 
the down pipe 87 and on up into the gas zone 
24 at the top of the.lïlter zone C. 
3O Water ïrom the chamber C enters the pres- 
sure chamber 88 since gas is being Vented as de- 
scribed, whereupon the liquid level in chamber 
98 rises, thus raising the lïoat 98 which finally 
closes valve.8. Under such conditions gas pres- 
5 sure builds upwithin the chamber 8 and forces 
water out of the chamber 88 at ' point 8 into 
pipe 101 through check valve I } into the lower 
portion of pipe 88. This water joins the Cold 
coming untreated lïds at point 08  and tasses 
0 through opening 88 into the knockout chamber,D. 
When the liquid level in pressure chamber 9 falls 
the lïoat 88 falls, excess gas pressure is released 
through valve 86 and accumulated Water in the 
lower zone 288 of the lïlter chamber passes over 
45 riser pipe 8 and downpipe 87 and refills the pres- 
sure chamber 88 with hot water, repeating the 
emptying performance. 
If the off and flowing .conditions of a lease are 
such that most of the water is dropped out in the 
50 free waer knockout-, then there is no advantage 
in returning a small volume of hot water from the 
hot off chamber Cto the ïree water knockout 
chamber D. In this case no gas pressured re- 
turn chamber 8 would be economical or practi- 
55 cal. It would be preferable to attach a dia- 
phragm dump valve 218' similar to valve 118' 
to pipe 89 leading ïrom the chamber C through 
connecting pipe 00 and send the water ïrom the 
chamber C directly to the disposal pit or well 
60 along with the water from the dump valve. [18'. 
See Fig. 6 showing dump valve arrangement for 
hot water discharge from the chamber C.. With 
such arrangement no inner pipe 98 would be 
required within the pipe 87. 
65 The clean off which accumulates at. the top 
of filtering and settling chamber C enters the 
discharge riser 28 at point 104, whiCh is a few 
inches bélow the top of the chamber to permit 
existence of a gas zone 208 which further ocdurs 
70 at  below the manhole H}8. As previously 
described the_hot, clean oil passes down pipe 28 
and out at point 108 through pipe 27 and opened 
valve 0 to the outer jacket 26 óf the heat ex- 
changer- surrounding the heating chamber A. 
75 This off passes upwardly and around the inner 
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jacket, giving up ifs heat to the cold untreated 
fluid in the inner jacket zone and fo the atmos- 
phere. The off passes out at point 25{} through 
pipe 29 which leads it to u clean off storage (noî, 
shown). Any gas that accumulates in the zones 
2{}4 and 2{}5 above the filter chamber C also goes 
with the clean oil fo storage tanks.. 
Excelsior in the upper zone of chamber C may 
be removed and replaced through upper and 
lower manways J{}5 and J{}. Risers 8{} and 
are built on the manway plate of the Iower man- 
way {}7, thus permitting easy removal ïor ad- 
justments and cleaning. Float valves 9{} and 4{} 
may be removed on plates 97 and }8 in chambers 
93 and A respectively. 
FREE ,¥ATEI KNOCK-OUT CHA1VIBEI D 
Ail of the water that separates out of the emul- 
sion in the upper zone {}9 oï free water knock- 
out chamber D and fiows by gravity into t2m 
lower water zone ! {} runs down inclined plate 
! which with perforated vertical plate ji 
forms a housing for an excelsior body ! 8 ïor fii- 
tering the water. The water enters perïorated 
plate !!2 through openings !!4 and passes 
through the excelsior ffltering material to the 
entrance to ourlet riser 25 located near the bot- 
ton of the tank. The water passes up and out 
into a liquid level controlling riser comprising a 
pair of adjustable water legs |9, J{}, and over 
the top thereof af !  and clown and into a 
gassing chamber 8 at point J9. The water 
leaves chamber 8 at its bottom and enters a 
diaphragm dump valve |9' at point J2{}, and 
leaves through pipe 2! leading to a pit or sub- 
surface system (hot shown). 
The lower passage between the legs oï the riser 
! {} may be normaily closed either by means oï a 
valve or plug so that under the influence of gas 
or fiowing pressure in the system the water pass- 
ing from the system passes first over the adjust- 
able riser ! ! {}, whereby the liquid level within the 
treater may be regulated as desired. Any suitable 
means for making the riser adjustable may be 
employed. As shown the riser ! {} is built to ro- 
tate on collars or tmions to permit raising or low- 
ering for level adjustments. A flexible hose pipe 
! 22 connects the top portion ! ! 7 oï riser !  {} into 
gas pipe 28 which returns gas to riser 24 open- 
ing into the top oï chamber D. The construction 
and function oï the riser !  are similar fo those 
of the siphons or risers {}7 and {} disclosed in my 
Patent No. 2,261,057, which serve to control the 
liquid levels in the tanks to which they are 
plied. Other liquid level controls may be em- 
ployed if desired, but this form of adjustable hy- 
drostatic control bas been round to be satisfac- 
tory in actual practice. The pipe 23 also vents 
gas from degassing chamber 8. The riser 
communicates with the gas zone 2 in the upper 
part oï the free water knockout chamber D. 
Above the riser 24 is a safety release valve 
for fluids in case of undue pressures on the 
system. 
Any off removed from the water in the excel- 
sior filter zone ! !  beneath partition ! ! ! accumu- 
lates under the partition and fiows upwardly to 
an ourlet 8{} to a riser pipe .! slightly removed 
frora pipe 2|5, which discharges the off ai point 
32 into upper off zone {}9 of the chamber D. 
Excelsior in water filter zone J3 may be 
changed through a manway 4{}. Access to the 
ïree water knockout zone in chamber D may be 
had through manway 4! in the bottom of the 
tank. 
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If only a little water is to be handled for some 
rime after the treater is first instalied, then it 
desirable to use the free water knockout zone D 
as a final hot off settling chamber. In such event 
5 the valves would be manipulated as follows: close 
valve 32 in pipe 33 leading to the £ree water 
knockout chamber and open valve 34 fo allow 
fiuid fo flow through pipe 5{} directly to the 
spreader 44; close valve 4! in pipe 4{}; open valve 
I0 42 leading to chamber 2{}; close valve 8{} in pipe 
27 and pull out the bull plugs JS! and 52 in 
partition S which separates chambers C and 
Then the emulsion supplied from pipe 2 wiil pass 
ïrom the inner jacket 24 of the heat interchaa]ger 
15 directly fo the spreader 4 through pipes  and, 
! 58, by-passing the free water knockout chamber 
D. 
Treated off from the upper portion 0 of 
chamber C wiil then pass through the opening: 
20 ruade by puiling the upper plug ! directly into  
the upper zone |{}9 in chamber D for final settling. 
beïore leaving chamber D af point |5 through' 
riser ourlet pipe ${} fo pipe 40 which conducs if 
through valve 42 into the outer jacke 2 of the 
25 heat interchanger. From this portion the course 
is as previously described. Water ïrom chamber 
C leaves the lower zone 2{}3 through the opening 
ruade by pulling the lower plug |2 in partition 
7 and pursues it course as previously described. 
30 The horizontal vessel {} is supported a îew 
feet off the grotmd by any desired type of support 
J! and 2. The heating element 8 may be any 
type desired, but preïerably removable on the 
manway plate 2! together with the smoke stack 
35 J], burner 8, gas valve 2{} and pipe 9 as more 
ïully described in my application Serial No. 
587,387, filed April 9, 1945, now Patent No. 
2,495,673, dated January 24, 1950. 
It will be understood that fiuid pressure is 
40 Iied upon as the power source for passing the 
fluids undergoing treatment through the succes- 
sive chambers or zones of the system. The fiuid 
entering the system through inlet .9 will be at the 
naximum pressure and there wiil be a continuous 
45 pressure drop through the remainder of the sys- 
rem, the final least pressure being at the clean off 
ourlet 29 where off finally leaves the system to go 
to storage. The pressure of the entering fiuid is 
the normal fiowing pressure which, in the case of 
5O a fiowing well, may be the natural pressure fin- 
parted by gas within the welI, or in the case of a 
non-fiowing well the fluid pressure may be 
parted by means of a pump or the like, as is well 
known in the art. Thus, the incoming fluid 
55 der its normal fiowing pressure wiil ordinarily be 
passed successively through the heat inter- 
changer, then into the free water knock-out 
chamber D, t2mn to the heating chamber A, and 
thence successively through the wasng and set- 
6O tling chambers B and C, where the fiuid is sub- 
jected to successive treatments for separating the 
oll, water and gaseous constituents. The only 
case in which outside pressure is relied upon is 
where Iiquid from the relatively Iow pressure 
ô5 chamber C is fo be pumped into the relatively 
high pressure chamber D, in which case outside 
pressure in the form of gas is introduced into the 
system af the pressure chamber 94 and is relied 
upon to perform this additional pumping func- 
7O tion. 
The invention has been described in detafl for 
the purpose of illustration, but it will be obvious 
that numerous modifications and variations may 
be resorted to without departing from the spirit 
75 of the invention. 
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I claim 
1. An oil-water emulsion treater cÖmprising 
a tubular horizoutally disposed casing including 
a baffiing chamber having a sertes of spaced 
parallel inclined walls extending completely 
across the interior of the .casing and dividing said 
ehamber into separate washing and balïïing 
zones, each wall having an opening-n.ear. he 
upper portion thereof, and a correspondïng .num- 
ber of down pipe and spreader units, one sup- 
ported on the upper inclined surface-of each wall, 
each said unit including a down pipe member 
having an inlet portion communicating with the 
opening inits respective wall ndhaving .n ou.t 
let member comprising a lateral-lF extending 
perforated pipe connnunicating wittT the doyen 
pipe adjacent the-lower portion-thereof, and 
pressure means for passing uid undergoing 
treatment through the successive únits of the 
series. 
2. An emulsion treater as. set  ïorth i, rr.claira 1 
wherein each separate Zone contins gas Cham- 
ber at the top thereof, said successive gas cham- 
bers having progressively decreasing pressures.. 
3. In an emulsion treater, a water knockout 
chamber including an upper oil zone .and a lower 
water zone, a flltering chamber within the water 
zone having flltering material-therein, said 
chamber including an inclined upper wall, and 
a substantially vertical end wall perf.orated below 
the upper portion thereoï, means ïor-supplying 
emulsion fo the knockout chamber at the oil 
and water interïace, means ïor withdrawing oil 
rom the upper zone, means for withdrawing 
water rom the lower portion of the filtering 
chamber, and an oil return pipe connecting the 
under surface of the upper portion of the-inclined 
top wall of the filter chamber with the tOl 
zone, whereby oil which accumu!ates beneth 
said top wall may be salvaged. 
4. An emulsion treater comprising  hori- 
zontally arranged cylindrical tank hving heat.- 
ring, bafiïing, settling and water knockout cham- 
bers therein separated by substntialIy upright 
partitions, a heat interchange jacket surround- 
ing the heating chamber, means for supplying 
emulsion fluid to be treated to said heat.inter- 
change jacket, a valved pipe connection  led« 
ing from the jacket fo the water knockout chère- 
ber for transferring preheated emulsion fluid 
thereto, a separate valved connection bypassing 
the water knockout chamber and leading from 
the heat interchanger fo the heating chamber 
for supplying emulsion fluid thereto without 
passing through the water knockout chmber, 
a valved pipe connection leading from the upper 
portion oï the water knockout chamber fo the 
heating ehamber ïor normally supplying lïuid 
from which free water has been removed to: the 
heating chamber, a connection leadin from the 
upper portion of the heating chamber fo the 
lower portion of the baffiing chamber, and perfo- 
rations in the partition separating the balïïing 
and settling chambers, a connection leading ïrom 
the upper portion of the settling chamber for 
withdrawing treated oil from the treater, nd 
means in the partition between the free water 
knockout and settling chambers for selectively 
cutting off communication between said cham- 
bers through the partition to maintain separate 
chambers, or ïor placing the two chanzbers in 
communication so that the water knockout 
ehamber may unction as a part-oï the settling 
chamber when its water knockout ïunction is not 
required. 
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5. An emulsion treater comprising, a horizontal- 
ly dispoæed tubular casing having, uprigh parti. 
tions dividing the casîng into separate hori- 
zontally arranged heating, bafl]ing, settling and 
5 water knockout chambers, means for supplying 
emulsion fluid fo be treated to the water knock- 
out chamber for separating free-water from the 
fluid, a water outlet, pipe, leading from the lower 
portion of said knockout chamber, a pipe con- 
lO nection leading from %ho upper portion of the 
knockout chamber fo the lov¢er portion of the 
heating chamber for supplying partially treated 
oil thereto, a fluid connection leading from the 
upper portion of th heating chamber to the 
15 lower portion of the bafiïinchambe, - pressure 
means for causing flow offluid, undergoing treat- 
ment through successive chambers of the treater, 
an oil offtake pipe leading from the upper por- 
tion of the. settling chamber f0 withdrawing 
20 clean oil thereïrom, means.. ïor withdraw.ing ex- 
cess gas ïrom the top oï  the heating zone fo 
avoid turbulence, and meanso maintaining con- 
stant liquid levels within th cas:ng, .the .incom- 
ing emulsion flUid entering  the free water 
25 knockout chamber being: supplied: t the iI and 
water interïace therein. 
6. In an  emulsion treater, a washing and 
fling chamber including a sertes oï in¢lined plates 
extending from top to bottom of the treater each 
3O having an upper opening therein, a sertes of 
downpipe and spreader units corresponding in 
number fo the inclined plates, each having an 
inlet communicating with the opening in îts re- 
spective inclined plate, and each unit including 
5 a downpipe and a laterally dispòsed spreader 
ourlet pipe having perforations therein, and 
pressure means for forcing fluid through the suc- 
cessive units. 
7. A horizontal, emu!sion treater cornprising 
40 heating chamber having heating means therein, 
a baffiing chamber having bail]es therein, a hot 
oil settling chamber, and a free water knock- 
out chamber separated by inclined partitions, 
there being valved communications around the 
,5 partition between free water knockout chamber " 
and hot oil settling chamber that may be option- 
ally opened or closed to permit use of free water 
knockout space as either free water knockout 
or additional clean oil settling space as may be 
50 desired. 
8. An oil-emulsion treator comprising hori- 
zontally aligned heating,..washing and settling 
chambers, heating means within the heating 
chamber, partitions separating said chambers, 
5 relatively restricted fluid passageways connect- 
ing said chambers, means for passing under 
pressure emulsion fluid fo be treated through 
said successive chambers, and means for sepa- 
rately withdrawing oil and water from the ,et- 
ç tling chamber at diffCent levels. 
9. An emulsion treater as set forth in claire 8, 
wherein a ïree water knockout chamber is pro- 
vided ahead of said heating chamber, and a fluid 
passage is provided connecting said knockout 
5 and heating chambers for supp]y pretreated 
emulsion to the heating chamber. 
10. An emulsiontreater as set forth in claim 
wherein the heating chamber is substantially 
completely and intimately surrounded by a pre- 
ï heating jacket andincoming fluid to be treated 
passes through said jacket before entering the 
heating chamber: 
11. An emulsîon .treater as set forth in claire 
10, wherein meansare -- provided for passing the 
75 oil withdrawn from said settling-chamber in- heat 
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nterchange relation to the incoming fluid enter- 
ing the heating chamber. 
12. An oit-emulsion treater comprising a fluid- 
tight casing having a plurality of horizontally 
aligned chambers including a heating chamber 
having heating means therein, a settling cham- 
ber, and a free water knockout chamber, parti- 
tions separating said chambers, restricted con- 
duits connecting successive chambers, means for 
passing undeï pressure fluid undergoing treat- 
ment from the heating chamber through the 
settling chamber, valved connections fol" sepa- 
rate withdrawal of oil and water from the set- 
tling chamber from different levels therein, 
means for supplying fluid to be treated to the 
ïree knockout chambeï, and a fluid passage con- 
necting the upper portion of the free knockou 
chambeï with the loweï portïon oî the heating 
chamber for passing emuliion fluid from the free 
wateï knockout chambeï to the heating chamber 
for further treatment. 
13. An oil-emulsion treater as set forth in 
claim 12, wherein cut-off means are provided in 
the passage connecting the fr'ee water knockout 
chamber and the heating chambeï, and an emul- 
sion supply pipe leading directly to the heating 
chambeï and by-passing the ïree water knock- 
out chambeï. 
14. An emulsion treater as set forth in claire 
13, wherein the partition between the settiing 
chamber and the free water knockout chamber 
is provided with openings having removable 
closure means whereby the free water knockout 
chamber may be used as either a separate chan» 
ber or as an extension of the settling chamber 
as desiied. 
15. An emulsion treater comprising a closed 
horizontally disposed elongated tubular casing, 
upright partitions dividing the casing into sepa- 
rate chambers including (1) a closed free water 
knockout chamber, having means for supplying 
thereto under pressure relatively cool .emulsion 
to be treated, and (2) a separate closed settling 
chambii having a lower pressure therein than 
the water knockout chamber adapted to contain 
re!atively hot fluids and including a top gas pres- 
sure zone, a bottom water zone, and an inter- 
mediate off zone, means for withdrawing water 
ïrom the lower zone, pumping means for trans- 
îerring the water withdrawn from the tow pres- 
sure settling chamber to the high pressure free 
water knockout chamber, and means for sepa- 
rately withdrawing oil from the settling chamber. 
16. An emulsion treater comprising a casing 
including a washing and baffiing chamber, up- 
right partitions separating said chamber in.to 
successive horizontally aligned zones, and a 
spreader unit for each partition comprising a 
clown pipe having a single inlet passing thïough 
the upper portion of its respective paa.tition, and 
hang a perforated ourlet near the bottom of the 
partition, said partition means extending from 
top to bottom of the casing, and pressure means 
for causing fluid to be treated to pass thï'ough 
said successive zones. 
17. Au emulsion treater comprising a casing 
having successesive horizontally aligned cham- 
bers includini a heating chamber having a heat- 
ing unit therein and a washing chamber, up- 
right partition means extending from top to bot- 
tom of said casing and separating said heating 
and washing chambers, means for supplying 
under pressure fluid to be treated to the heat- 
ing chamber betow the heating unit, and a single 
restricted conduit connecting said heating and 
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washing chambers to permit passage of-heated 
emulsion from the upper part of the heating 
chamber into said washing chamber, said con- 
duit having an inlet passing through the upper 
5 portion of the partition and an ourlet adjacent 
the bottom of the washing chamber, and means 
for withdrawing treated fluid from the washing 
chamber. 
18. An oil-emulsion treater comprising an 
i0 elongated horizontally disposed tubular casing, 
partition means separating said casing into hori- 
zontally aligned treatinE chambers, including a 
heating chamber having heating means there- 
in and a settling chamber, means for passing 
15 fluid to be treated under pressure through suc- 
cessive zones of said treater, a free water knock- 
out chamber located ahead of said heating cham- 
ber, means for. supplying emulsion fluid to be 
treated to the free water knockout chamber for 
"20 separation of free water therefrom, conduit 
means connecting the upper portion of said free 
water kuockout chamber with the lower portion 
of said heating chamber for supplying emulsion 
from whlch the free water bas been separated, 
25 and conduit means for withdrawing substan- 
tially water free off from the upper portion of the 
settling chamber. 
19. An emulsion treater comprising a hori- 
zontally disposed elongated casing, partitions in 
30 said casing dividing said casinE into ,i_eparati 
chambers, including a heatini chamber having 
a heating unit therein, a settling chalnber and a 
free water knockout chamber, a heat interchange 
jacket surrounding the heating chamber, means. 
35 for supplying emulsion fluid to be treated to 
said heat interchange jacket, a valved connec- 
tion leading from the jacket to the water knock- 
out chamber, a pipe connection leading from 
the water knockout chamber to the heating 
40 chamber, a restricted fluid passage between said 
heating ch .amber and said settling chamber, a 
passage leading from the upper portion of the 
settling chamber for withdrawing treated off 
from the treater, pressure means for passing 
«5 fluid through successive chambers in said 
treater, and means in the partition between the 
free water knockout and settling chambers for 
selectively cutting off communication between 
said chambers through the partition to main- 
5O tain sepaïate chambers, or for placing the two 
chambers in communication so that the wateï 
knockout chamber may function as a part of the 
settling chamber when its water knockout func- 
tion is not ïequired. 
55 20. An oil-emulsion treateï comprising a hori- 
zontally disposed tubulaï casing, partition means 
separating the casing into horizontal!y aligned 
chambers, including a heating chamber havinga. 
heating unit therein and a settling chamber, re- 
;0 stricted conduit means connecting successive 
chambers to permit passage of fluid being treated 
to separate off and wateï therefrom, means for 
separately withdrawing substantially off îïee 
wateï and wa.teï free off fïom different ]evels of 
5 the settling chamber, and a preheating chamber 
for the incoming emulsion comprising a jacket 
substantially completely and intimateiy sur- 
ïounding the heating zone of the treater and 
having a connection ]eading to the heating 
ï0 chambeï for supptying preheated fluid thereto. 
21. An oil-emulsion treater comprising a hori- 
zontally disposed tubulaï casing, partition means 
separating the casing into horizontally aligned 
chambers, including a heating chambeï having a 
75 heating unit therein and a settling chambeï, re- 
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stricted conduit means connectini successive 
chambers .fo permit..passage of.-ftuid ,being rtreabed 
to separate off and water .ther.eïrom, means for 
separately withdrawing .substantially oil ïree 
water and water .free oil.from diiïerentlevels 
the settling .chamber, .a pretieating chamber ïor 
the incoming.emuisioni. COlnprising 
stanbially completely .and intimately, surronnd- 
ing the heating zoneof rthe treater/and hainga 
. connection  leading, to .. the.ï.heating_ clïamber. 
supplying prehëated. lïuid ther.eto,-anal., arouber 
jacket for cooling oil w]thlrawn..-from the.et - 
-tling-chamber Said buter-jcket_Surro.unding _the 
emulsion heating jacket and.:êing.in_heàb.in- 
terchange relation, thereto. 
.., An 0il-eniulsion..breaten compriingahori 
'zontaily. disposed tubular, casing, ..lar_tiion..sepa- 
.rabing .sald,.casing inb0- .horiz0nbäl,ly .!ignel 
heating and: settlin. hamb.ers, _. a/.heating_ unit 
in sald .heatlng. chamber,-:-an emulsion 
ing jacket substanbi_llycomptetely_ aniïritimàte- 
ly.surrounding..the potion of_the.casïng contain- 
ing the heating means,_andinhea intechànge 
relation therewith, nonduit, means._conneCting 
said preheabin .jacket.v¢ith.sa-ilheatingclïam- 
ber for supplying pelïeatel..emuisionïther.eo, 
conduit means for passing.heated _emulsion_from 
the. heating chamber to.the..setb]ing-.clïamber, 
and conclu]b, means. for._,separately_. _V¢itlïdrawing 
oil and water from-bhe.slingchamber at;differ- 
ont levels. 
.3. In an emulsion treater, a water.knockout 
chamber having an.upper gas, zonè, a lower water 
zone nd an intermediteofl zone; conduit moins 
for Withdrawing oil from the upper portion of 
the oil zone, aï-substantially vertical degassing 
chamber outside o'he treater, a water out]et 
pipe opening into. the.water 'zone and leading to 
the degassing chamber, an inverted U,ube hav- 
:ing its-two legs communicaingwithsId'water 
out]et pipe intermediate theknuckout chamber 
and the degassing chamber, a. gas return pipe 
leading from the upper portion of the degassing 
chmjoer to the gas zone of .the.water knockout 
chamber ., a flexible pipe connacting the upper 
portion of the U-tube with said-'gas returnpipe, 
 awater out]et leading from the.lower portion of 
said degassing chamber, aud conduit means, for 
lntroducing.an oil and water :.. mixture " fo 
knockout chamber. 
.4. In a lïorizontal cylindrical emulsion o, treater, 
means - for. maintaining a predetermined -liquid 
levêl within the treater, a water:knockeut cham- 
berwithin the treater having an:upper oily;zone 
and a 10wer watery zone, means for supp]ying 
emulsion' fo be treated thereto.-ab the--oil-..and 
water interface of said zones, afiltering.chamber 
located within the wabery.,-zone havingan,in- 
clined top-wall and an upr-ight end wallha,vig 
an opening be]ow the top wall, a water .outet 
.pipe having its opening ab tlïelower pont]on,of 
the filte.ring chamber, and ,an «oi] returmii!oe 
communicabing with bhe top fsaid inclie.wall 
and discha_rging into bhe upper..oily zone;nd 
means for withdrwing 0i_l.f.rom=the upper,.p.or- 
tion of the oil zone ab a pointsubstantia]ly» re- 
moved from the .emuision.suDplying means. 
.5. A substanblallylïortzoralclosed oil-water 
emulsion breater inc]uding.a'.elatively IoV pres- 
sured hot .zone and a. relt1etyhigh preçsured 
 .bb]d free :water. knockout,one, «,a -partition«sepa - 
rating bhe two zones, means for supplying fluid 
fo be treated under pressure fo the free water 
knockout zone, wherein the fluid is separated in- 
fo watery and Oily layers, a conduit connecting 
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:ther 0ily. layer.-of ltlie. Water I knokou zone Vïïth 
the lower por, tion of.the.heated:.zone..wlierin 
fuzther, separation, of .the oilFportion.into, oil. and 
water layers .takes plac,. means .for..wïthdrawing 
5 . the oil frornthe heated zone 0f.the tzeater, mèans 
.for pumping,hol_water,.from the.10v, pzessured 
hot-zone..and introducing,.i into.bhe high pres- 
sured .cold .ree --water..knockeut .zone, -means .for 
withdrawing. Water ïrom..tle 10wer portion. of..the 
] o water., knockout -zone. of .the..treater...at ,.a.p0int 
Snbsbantially removed, from .the-point/at...which 
 tlïe-.waterlromthehot.zone:ïs introduced,.and  
means_ ïon. maintaining, a regulated- liquid, level 
within  the__treater. 
] 5 "26.. An. emulsi0n..teater comprising.- a horizon 
tally, disposel elongated bubular.casing, partition 
means.extendïng fom top..te .bottom of.the-.cas- 
ing and dividing..the casing inbo,-separate_hori- 
zonta]ly aligned emulsion .treating ,chambers, 
2O means inclding-.restricted conduits..conneting 
successive chambersfo producin- pressuredrop 
of, lïUid .in.passini-throngh said cham,bers,, means 
for introducing, under, pressure-emulsionflud -to 
lïe treated_containing.w, ater»-oiland gas,.-to..one 
5 of.said chambers..whereby.the fluidis.-causedto 
.flew through ;the successive-treating chmbers 
. with .resulting. separabion, of oil,«waer-and_, gas 
from the-fluid .and f'ormation 
varying pressures. ab .the.,upper part 
0 the .individual .chambers».means 1or maintain- 
ing ..a. predetermined. liquid -.level-. within the 
-treater,. and.means- for. sepazately--.withda-wing 
oil, .water. and  gas. from different levets of .. the 
-treater. 
33  .. An.mmulsion..tzeater,as set fozth ]n..claire 
.ô includin-aï -mulsion,heing chamber ha-v- 
 ing.. a .heater..therein ,- and. means =for directig 
,inflnent .fluid .fo .betreabed ,gainst. the-.-under 
-side. ofthe.heater - 
4o -.8. An emulsion triate».s .et-.forth.,.ln-claim 
. .7 .having. ça s,.withdrawaL:.means -,communicat- 
jng vith tlïe.nppe portion of th.heating.cham- 
ber. 
- .9. An.emulsion treatëras-seb forth,in claire 
45 .7. including ca, .washing and .baffling, chamber 
separate.fromtle heating.ehambe and.arraed 
to receive-emulsion.flui which=has-:heen .treated 
insaid heabing.chamber. 
. S0...An..emulsion.treater- as,.se ,forth, inïE]aim 
50 .9 Vhich:. includes., a:se.ttling.- chamber ..ir hori- 
zonaLalignment.v¢ith :.the =heating .._and «washing 
and bafffing, elïambers, and. a -perforated-- Wall 
 as- one .of ..saîd .partition.,means :separatig. the 
washing.andbafing ch.amberfrom sad. sttling 
55 chamber- ..... 
-31. An..ernuision .treater,.:.as.seb]forh 
.9 Wh]ch includes a flltering chambninhòri- 
zontal....aligrnnent, with..the :heating..and: wh- 
ing. and. bafing_,cham.bes,.-..pêreus ,]ïtteri.g ma _ 
0 terial-in-said.flïtèring2'hambeç-«and-a ,prferated 
wll..as_ one of sail.partition.meas«separatini 
bafiïing..chamber. 
i3..An emulsion..-breater«:c mprising ç a::elosed 
65  horizonally diSposed. ongated.ubularb casing, 
 npright Partitionsspar:ati..ng the casing .into: ep - 
, arat e :horzontalal.-ig-e d.»tr eting: chambers_ ]. 
 cludi., g, aheatin_ g cha.nber ha:ina heaing unit 
t-herein,ï a sett!ing.ç»chamber;nd«.=free: 
70, knocloutï Ch.amb2r 
ber inletmea-ns.fo:, s_uPplYing=,emulson'.fluïd: to 
be treated containing free water to the ,water 
knockout chamber, conduit means for withdraw- 
ing separated out water from the treater ab the 
75 lower portion of the water knockout chamber 
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means including a condui t opening intothe water 
knockout cha.mber ai a level ab0ve the fluid 
inlet and. water ourlet,-and opening into the 
heating cambebêioW the heating unit for sup- 
plying thereto emulsion'-rom which free water 
has been separated, Conduit means-connecting 
the upper portion of the heating chamber to the 
settling chamber for supplying heated fluid 
thereto, means including a conduit communicat- 
ing with the lower portion of the setfling cham- 
ber and leading to the water knockout zone for 
returning hot treated out water under pressure 
thereto, and an off outiet conduit leading îrom 
the upper portion of the settling chamber. 
33. An emulsion treater as'se f_çrth.p ci@ira 
32 wherein the means for-returnir-hjt treted 
out water to the Water knockouç chamberdn- 
cludes a float controlled gas pressure Chambr 
located 0utside the treater casing. 
.34. An emulsion treater comprising a longitu- 
dinaHy disposed tubular casing having a plural- 
ity of upright partitions therein separating the 
casing into a series of axially aligned .treating 
chambers arranged in the order named, com- 
prising a heting chamber having heatin means 
therein, a baffdn chamber having baiïïing means 
therein, a settling chamber, and a free water 
knockout chamber, conduit means for supplying 
under pressure emulsion fluid tobe treated, said 
conduit means including branch connections 
leading to the free water knockout chamber and 
to the heating chamber respectively, valve means 
controlling said branch connections whereby the 
emulsion fluid may be supplied to either cham- 
ber as desired, the free water knockout and 
settling chambers being arranged adjacent one 
another and Separated by a partition having a 
controlled opening therein, whereby the water 
knockout chamber may serve as an additional 
seçtiing space when the entering emulsion fluid 
is directed to the heater. 
35. A process of operating an emulsion treater 
having a plurality of horizontally aligned cham- 
bers separated by upright partitions provided 
with restricted connecting passageways, each 
chamber containing superposed liquid and gas 
zones, the gaS zones varyin in pressure in suc- 
cessive chambers, Said process comprising pass- 
ing emulsion fluid tobe treated initially con- 
taining oil, gas and water successively through 
sa.id chambers and restricted passageways to 
separate, the constituents thereof under /arying 
gas pressure conditions, withdrawing water from 
at least one of said chaibers, and withdrawin 
the off and gas separately from the water. 
36. A process as set forth in claire 35 wherein 
excess gas is withdrawn from at least one oî the 
chambers. 
37. A process as set forth in claire 35 wherein 
heating, washing and settling operations are per- 
formed in successive chambers of thetrëater. 
38. A process of operating a closed emuision 
treater including a heating chamber, a settiin 
chamber, and a free water knockout chamber ar- 
ranged in horizontal alinment, and having a 
partition separating the chambers, which com- 
prises introducing emuision fluid fo be treated 
and containing off, gas-and watery constituents 
into the water knockout chamber and allowin 
the free water and gas fo separate out in said 
chamber, thereby forming superposed water, oily 
and gas layers, withdrawing the oily liquid from 
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the upper portion of the...free..wate r knockout 
chamber and passing the saine to the heatin 
chamber and then to thC Sçttïing' Chamber 
whereby further separtion into superposed 
 water, off and gas layers is ffected, withdraw- 
in clean off and gas fromj t.he pper Portion of 
the settling chamber, withd;aving hot separated 
out water from the lower portion of the sling 
chamber, and introducing the saine into the free 
l0 water knockout chamber ai the off and water 
interface of said knockout chmber, thereby C0n- 
servin the heat of .sai.d .water for treatment 
of the incomin emulsion, fluid, and withdrawing 
excess water from the loerportion of the free 
]] water knockout chamber. ..  
39. An emulsion treatë-c6nïprïsing-acïosC 
horizontally disposed elo ngated tubular casing, 
upright partitions dividing the casing into sep- 
arate horizontaHy aligned chambers including 
o (1) a free water knockout chamber having means 
for supplying relatively cool:.emu]sion thereto fo 
be treated, and (2) a separate closed flttering 
and settling chamber containing relatively hot 
fluids and inctuding a top gas pressure zone, a 
. bottom watr zone and an intermediate clean 
off zone, and means for transferring relatively 
hot water from the water zone of the flltering 
an d settling chamber fo the relatively cool knock- 
out chamber at the oil and water interface of 
zo said knockout chamber, and means for with- 
drawing gas and off from the settling chambcr. 
40. An emulsion treater as set forth in claire 
39 wherein the means for trarsferring water'from 
the settling chamber to. the water knockout 
35 chamber is actuated by external gas pressure. 
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